Introduction
Gastric pneumatosis results from infiltration of gas into the wall of the stomach. It is similar to pneumatosis intestinalis in the intestine. However, the stomach is very resistant to ischemia because of rich vascular supply. Intrusion of the gas into the bowel wall is due to mucosal or immune compromise. Acute massive gastric dilatation with intragastric pressure >30 cm H 2 O has been shown to decrease intramural blood flow, leading to necrosis [1] . Traditionally, pneumatosis of the intestine has been considered an ominous sign suggesting bowel ischemia with risk of infarction. However, many case reports have been published on pneumatosis suggesting that pneumatosis is a radiographic finding representing a spectrum of conditions [2] ranging from benign disease to abdominal sepsis and death. Various causes of pneumatosis in patients of various ages are inflammatory bowel disease, bowel distention, diverticulitis, chronic obstructive pulmonary disease, connective tissue disease, AIDS, ste-roids, chemotherapy, pyloric stenosis, gastric outlet obstruction, duodenal stenosis, duodenal ulcers or tumors, etc. [3, 4] . Gastric pneumatosis can be a life-threatening gangrenous gastric pneumatosis (emphysematous gastritis) or benign non-gangrenous gastric pneumatosis (gastric emphysema).
The finding of gastric pneumatosis can signify a multitude of possibilities both in terms of causes and consequences. Generally, gangrenous gastric pneumatosis requires emergency surgery, whereas non-gangrenous gastric pneumatosis may be managed by non-operative decompression. The mortality rate averages 41% in adults and 6% in children [5] . However, many recent case reports have concluded that the significance of pneumatosis depends upon the underlying clinical condition and physical findings. There are no case reports in the literature suggesting utilization of laparoscopy to determine full thickness necrosis in patients with radiological diagnosis of pneumatosis and esophagogastroduodenoscopy showing mucosal necrosis. However, we report a case of gastric pneumatosis which emphasizes the importance of diagnostic laparoscopy to rule out full thickness necrosis in patients with gastric pneumatosis, which can ultimately avoid major surgery such as gastrectomy.
Case Report
A vigorous 84-year-old man presented with recurrent adenocarcinoma and a solitary hepatic metastasis several years after laparoscopic right hemicolectomy. A wedge excision of a 1.8 cm lesion in segment 7 of the liver was performed after resecting en bloc a 3.5 cm mass at the ileo-colonic anastomosis that invaded the retroperitoneum and the serosa of the third portion of the duodenum.
After recovering from adynamic ileus, the patient was sent home on postoperative day 9 to return soon after with nausea and severe vomiting. On arrival, he had normal vital signs except for tachycardia that resolved after rehydration. Placement of a nasogastric tube returned 150 ml of clotted blood. His abdomen was mildly distended and non-tender to palpation. He had normal labs except for leukocytosis (WBC: 20,400). An abdominal X-ray was performed and showed an atypical gas pattern involving the stomach. There were also signs of gastric pneumatosis and portal venous gas. Computed tomography of the abdomen with oral and intravenous contrast was obtained ( fig. 1 ) which showed gastric distention and pneumatosis with portal venous gas. Esophagogastroduodenoscopy confirmed the gastric mucosal findings ( fig. 2 ). It showed areas of mucosal color changes in patchy distribution, along with edematous and friable areas suggesting necrosis. Biopsy was not obtained because of concern of full thickness necrosis and perforation.
Gastric pneumatosis with portal venous air and endoscopic concern for gastric ischemia prompted urgent diagnostic laparoscopy. This demonstrated completely normal-appearing gastric serosa with no signs suggesting full thickness infarction or distal obstruction ( fig. 3 ). The patient was treated conservatively with intravenous antibiotics covering aerobic and anaerobic bacteria, nasogastric decompression and parenteral nutrition. He recovered well with this conservative approach and was discharged home in a stable condition. On followup, he was able to tolerate a regular diet.
Discussion
In the 1940s and 1950s, there were few reports of emphysematous gastritis with a mortality rate of 60-80% [6, 7] . Various terminologies have been used to describe air in the wall of the stomach, including cystic pneumatosis, interstitial gastric emphysema and emphysematous gastritis [8] . Gastric pneumatosis is a generalized term that includes any cause of air in the wall of the stomach. Since then, multiple case reports of gastric pneumatosis have been published with varied outcomes, ranging from conservative management to operative interventions ultimately leading to total gastrectomy [9] [10] [11] [12] [13] [14] .
Gastric pneumatosis is a radiographic finding that represents a spectrum of conditions [2] ranging from benign disease to abdominal sepsis and death. Four theories have been proposed: (1) bacterial -intramucosal gas is generated by gas-forming bacilli; (2) mechanical -increased intraluminal pressure during endoscopy or obstruction; (3) mucosal damage -air enters through disrupted mucosa due to gastric ulcer; (4) pulmonary diseasealveolar air dissects down through the mediastinum within the gastric wall [2, 15] . In our patient, the most likely reason for pneumatosis was mechanical due to retching and severe vomiting in the absence of duodenal obstruction which was confirmed by upper gastrointestinal Gastrografin.
Gastric pneumatosis with portal venous gas is generally considered an ominous sign prompting emergent operative intervention. However, the outcome depends on multiple factors. Management should be guided by the proposed mechanism and clinical signs as opposed to radiographic and endoscopic findings alone. Therefore, diagnostic laparoscopy to confirm or refute full thickness ischemic necrosis and conservative management can be considered in some patients, recognizing the possibility of a benign process [16] .
Conclusion
Diagnostic laparoscopy should be considered as an essential tool to confirm or refute full thickness ischemic necrosis in patients with gastric pneumatosis so that extremely morbid procedures such as total gastrectomy can be avoided.
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